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Reply to Office Action of June 17, 2005 

IN THE CLAIMS 
Please amend the claims as follows: 

1 . (Original) A plasma processing system, comprising: 

a chamber configured to contain a plasma and including a chuck within an 
interior area of the chamber, the chuck including a support surface and a bottom surface; 

a first voltage-current probe positioned at a first position located exterior to the 
chamber and on a radio-frequency transmission line between the chamber and a power 
source; and 

a simulation module connected to the first voltage-current probe and arranged 
to solve, based on measurements transmitted from the first voltage-current probe, a radio- 
frequency model of the radio-frequency transmission line between the first position and a 
second position located within the chamber. 

2. (Original) The plasma processing system of Claim 1 , wherein the simulation 
module is further arranged to calculate a load radio-frequency impedance at the second 
position based on the solved radio-frequency model. 

3. (Original) The plasma processing system of Claim 1, wherein the second 
position is located at a boundary between the plasma contained in the chamber and a first 
interior surface of the chamber. 

4. (Original) The plasma processing system of Claim 3, wherein the chuck is 
positioned on a second interior surface of the chamber, the second interior surface being an 
opposite side of the first interior surface. 
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5. (Original) The plasma processing system of Claim 1 , wherein the support 
surface is located between the bottom surface and the first voltage-current probe. 

6. (Original) The plasma processing system of Claim 1, wherein the second 
position is located at the support surface. 

7. (Original) The plasma processing system of Claim 6, wherein the bottom 
surface is located between the support surface and the first voltage-current probe. 

8. (Original) The plasma processing system of Claim 1, further comprising a 
second voltage-current probe positioned at a third position located exterior to the chamber 
and on an opposite side of the chamber relative to the first voltage-current probe. 

9. (Original) The plasma processing system of Claim 1, further comprising an 
antenna positioned within the chamber and configured to excite the interior area of the 
chamber at varying frequencies. 

10. (Original) A plasma processing system, comprising: 
a chamber configured to contain a plasma; 

a probe arranged to measure at least one of voltage and current, and positioned 
at a first position located exterior to the chamber and on a radio-frequency transmission line 
between the chamber and a power source; and 

means for receiving measurements from the probe, for solving a radio- 
frequency model of the radio- frequency transmission line between the first position and a 
second position located within the chamber based on the received measurements, and for 
calculating a load radio-frequency impedance based on the solved radio-frequency model. 
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1 1 . (Original) A method for determining a load impedance in a chamber, 
comprising: 

providing a transmission line between a power source and the chamber; 

measuring at least one of voltage and current at a first position located exterior 
to the chamber and on the transmission line; 

solving a model of the transmission line between the first position and a 
second position located within the chamber based on results of the measuring step; and 

calculating the load impedance at the second position based on the solved 

model. 

12. (Original) The method of Claim 11, further comprising: 
creating a plasma within the chamber. 

13. (Original) The method of Claim 12, wherein the second position is located at 
a boundary between the created plasma and an interior surface of the chamber. 

14. (Original) The method of Claim 1 i, further comprising: 
exciting an interior area of the chamber at varying frequencies. 

1 5. (Original) The method of Claim 1 1, further comprising using an equivalent 
circuit to represent at least a portion of the transmission line. 

1 6. (Original) The method of Claim 1 5, wherein said using an equivalent circuit 
comprises using at least one of a T-network, an L-network and a □ network to represent at 
least a portion of the transmission line. 
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17. (Original) The method of Claim 16, wherein said using an equivalent circuit 
comprises using a T-network to represent at least a portion of the transmission line. 

1 8. (Original) A plasma processing system comprising: 

means for transmitting alternating current (AC) power from an AC power 
source to a processing chamber; 

means for measuring at least one of voltage and current at a first position 
located exterior to the chamber and on the means for transmitting; 

means for solving a model of the means for transmitting between the first 
position and a second position located within the chamber based on results of the means for 
measuring; and 

means for calculating the load impedance at the second position based on the 

solved model. 

19. (Original) A computer readable medium containing program instructions for 
execution on a processor, which when executed by the computer system, cause the processor 
to perform the steps of: 

inputting a measurement of at least one of voltage and current at a first 
position located exterior to a chamber of a semiconductor processing system and on a 
transmission line provided between a power source and the chamber; 

solving a model of the transmission line between the first position and a 
second position located within the chamber based on the measurement of a transmission line; 
and 

calculating the load impedance at the second position based on the solved 

model. 
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20. (New) The plasma processing system of Claim 1, wherein said simulation 
module is configured to determine an RF impedance of a plasma within the chamber based 
on said measurements taken from the first voltage-current probe and said radio-frequency 
model of the radio-frequency transmission line between the first portion and the second 
portion. 

21 . (New) The method of Claim 11, wherein said calculating the load impedance 
comprises calculating an RF impedance of a plasma within the chamber based on said 
measuring of at least one of a voltaging current and said solving a model. 

22. (New) The computer readable medium of Claim 19, further containing 
program instructions for execution on the processor, which when executed by the computer 
system caused the processor to calculate an RF impedance of a plasma within the chamber 
based on said measurement of at least one of a voltaging current and said model of a 
transmission line between the first position and second position. 
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